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(57) Abstract 

The present invention is related to a dish-washer wherein a dryer fan is used in order to dry such objects as dishes, glasses, etc., after 
being washed and the humidity control is made by using a temperature sensor, for an improved drying process. A temperature sensor (8) 
placed in the fan channel (7) used to discharge air from the wash machine tub during the drying cycle, gives information about the dryness 
of the objects within the machine by determining the changes in the temperature of air inside the channel. With the dish washing machine 
of the present invention wherein a method based on the fact that an increase in the temperature shows the degree of dryness of the objects 
inside the machine, is used, hence the need to use a humidity sensor for the control of dryness is eliminated and to use a temperature sensor 
which is a cheaper method, is proposed. 
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5 

A DISH-WASHER WHEREIN THE HUMIDITY CONTROL IS 
MADE BY A TEMPERATURE SENSOR 

10 The present invention is related to a dish-washing machine wherein a drying fan 
and a temperature measuring unit for an improved drying performance are used 
for the washing and drying of such objects as dishes, cutlery, etc. 

The drying capacity of the dish washers together with their washing performance 
15 is an important parameter. In a washing cycle, the dish washer completes the 
main washing operation and then starts drying. 

Drying of the washed dishes is realized by different ways. One way is to provide 
drying by increasing the temperature using a heater present in the tub, during the 
20 drying cycle. As this method does not remove the humidity in the tub, and 
provides a drying effect by increasing the temperature and thus reduces the 
relative humidity in the air, when the door is opened and therefore the inner 
temperature is reduced, it leads to an excessive condensation which is an 
undesired condition with regard to user's comfort. 

25 

There are several methods to increase the drying effectiveness of such a system. 
The most common of them is using a cold surface to provide the condensation of 
the humid air within the dish-washer. This cold surface is provided by reducing 
the temperature of one of the walls by using a water tank (US Patents No.s 
30 3.65.8.075 and 3.704.170). Another method is using a system that moves the air 
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for example by a fan. In the US patent No 3 026 628, a blow-in system providing 
the air heated outside to be introduced into the washing section, is disclosed. 

Whereas, in the US Patent No. 3.378.933, an electrical valve placed at the inlet 
5 of the blower, is used to control the air flow within the blower. In US Patent No. 
4.247.158, a similar system consisting of an air inlet opening located at the lower 
wall of the washing compartment (tub) and a blower sending the external air into 
the said compartment. This invention also proposes to place valves at the inlet 
and outlet of the air flow; the valves close by gravity when the blower stops. 

10 

Another method is to reduce the interior humidity by discharging the hot air to 
outside. In this case, the drying operation is realized by taking the hot and humid 
air directly out of the dish washer tub and thus by removing relative humidity and 
as well as absolute humidity. This system also eliminates the excessive 
15 condensation problem upon opening the door and provides less energy 
consumption as compared with conventional systems. 

In some systems, the hot and humid inner air is removed by a fen placed at the 
door region. In the US patent No. 3.908.681 it is declared that drying 

20 performance is improved by placing a fan that removes air, at the lower part of 
the washing compartment. The problem of all these systems, regardless the 
location of the fan is, to determine the dryness of the objects in the dish washer 
and to control the operational duration of the fan in order to finalize the drying 
cycle. Currently, in all models with fan, the fan operates all through a pre- 

25 determined period without controlling the dryness of the objects in the dish 
washer. 

In general practise, the operation of the fan is controlled by a humidity sensor 
used to determine dryness. However some problems arise with this practice The 
30 most important of these problems is the fact that the humidity sensor is not 
simple and practical. Most of these devices respond very slowly and are not 
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accurate in environments with high condensation. Therefore under the conditions 
present inside the dish washer, measurement of humidity is quite difficult and 
generally require costly solutions. Furthermore the measurements taken, give 
information about the humidity condition at the point where the sensor has made 
5 the measurement, instead of giving an average value. 

The object of the present invention is to realize a dish washer having a fan-drier 
system in which a fan is placed on the ceiling of the tub, at a location diagonal to 
the air inlet and wherein a control method is applied for operating the drier fan. 

10 

The dishwasher realized to achieve these objects of the present invention is 
described below, also by making references to the attached drawings, wherein: 

Figure 1 is the schematic view of the dish washer 

15 

Figures 2,3,4 -show the change of temperature in the dishwasher tub during fan 
drying cycle. 

In the lower part of the left wall of the dish washer tub (Fig. 1) near the front 
20 door, there is an air inlet opening (1). The fan (2) is placed on the ceiling, at the 
right rear corner. Thus the path of the air from the inlet to the outlet passes 
through the upper and lower baskets (3) and (4) and the cutlery basket. This air 
flow path increases the drying effectiveness of the machine Fan (2) is installed in 
an enclosure that works as an air collector and directs the air flow from the fan 
25 (2) towards the discharge channel (7). 

The fan discharging the air is placed on the ceiling (Fig.l) diagonally to the air 
inlet opening (1), thus the passage way of the air entering the tub is elongated. 
According to the calculations, this arrangement forms vertices in such a manner 
30 that they enhance the drying process. In addition , it has been observed that the 
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air discharged from the tub by means of a fan (2) represents the inner atmosphere 
very well, with regard to temperature and humidity. 

The drying fan (2) consists of a blower type rotor and an air discharge duct (7) 
5 located at the outlet side of the rotor. Hot and humid air from the mid-region 
enters the fan and is discharged through the air discharge duct (7). A temperature 
sensor (8) placed at this location measures the temperature changes of the 
exiting air. 

10 As mentioned above, discharged air has the average characteristics of the air 
inside the machine and it is replaced by cold air entering through the inlet 
opening (1) existing on the side wall, near the bottom. Due to the difference of 
density, cold air sinks to the bottom, then changes the direction and rises upwards 
and is discharged from the ceiling by means of a fan This arrangement, lengthens 

15 the path of the air and increases its drying capacity. The operation of the fan (2) 
is controlled by means of a thermometer (8). 

In this dish washer realized according to the invention, the temperature of the 
inside air is measured instead of the dryness of the dishes etc. in the machine, in 
20 order to determine the dryness of its contents. 

Following the main washing cycle, fan (2) starts to discharge the hot and humid 
air. During this period, due to the cold air replacing the hot and humid air, the 
interior temperature decreases. This continuos decrease in the temperature of the 
25 inner air and of the walls can easily be seen from the measurements (Figures 2 
and 3). 

After a certain time the temperature starts to increase due to the machine load and 
environmental conditions; although discharge of hot air and intake of cold air is 
30 carried on. The reason for this is the fact that water accumulated on the dishes is 
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completely removed and these objects start to heat the air due to their thermal 
inertia. 

This is also verified by using a sensor developed specifically to control the 
5 dryness of the surfaces of dishes etc., which operates according to the principle of 
electrical conductance. 

The temperature measures taken from the surface of a dish in the dishwasher 
show that the air temperature value increases up to the dish temperature value 
10 (Figure 3). 

Based on these results the dryness of the objects washed in a dishwasher, may be 
determined by monitoring the changes in the temperature of the air discharged by 
the fan. Said increase in temperature may be up to 10°C in a short duration . This 
15 increase in temperature is observed at different parts of the machine tub at 
different times. The most typical location giving the average air temperature 
value is observed to be the interior of the air discharge duct (7). This increase 
in temperature is used to control the operation of the fan in order to end the 
drying cycle. 

20 

The temperature sensor (8) placed in the air discharge duct (7) used for 
removing air from the dishwasher tub during drying process, measures the 
changes in the air temperature. An increase in the temperature is evaluated as an 
indication of the dryness of the contents of the dish washer. Therefore, the 
25 present invention eliminates the requirement to use a humidity sensor for 
dryness control and provides control method for the operation of the fan. 



30 
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CLAIMS 

1) Dish-washer wherein the humidity control is made by a temperature sensor 
5 and drying is realized by discharging the air inside a closed dish washer tub, 

by means of an air removing arrangement, said tub having an air inlet hole 
and an air discharge hole and containing such objects to be dried as dishes 
etc. that have a relatively high thermal capacity, characterized in that the 
operation of the air discharge mechanism is controlled by measuring the 
10 changes in the temperature of the discharged air by a temperature sensor in 
order to complete the drying cycle, and the humidity of the contents of the 
dishwasher is also controlled by the same temperature sensor. 

2) A dish-washer according to claim 1 , characterized in that the air inlet opening 
15 and the air discharge mechanism are located as far from each other as 

possible in order to lengthen the path of the air taken in the tub and to form 
vortices so that they accelerate the drying process. 

3) A dish washer according to claims 1 and 2, characterized in that the air inlet 
20 opening is located at the lower section of the left wall of the tub, near the 

bottom and the air discharge system is located on the right back part of the 
ceiling. 

4) A dish washer according to claims 1 to 3, characterized in that, humidity is 
25 controlled by temperature sensor with an air discharge system wherein a fan 

consisting of an air discharge duct through which the discharged air passes, is 
used. 

5. A dish washer according to claims 1 to 4, characterized in that the 
30 temperature sensor is placed inside the air discharge duct. 
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